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An E/fay of Dr. John Wallis, exhibiting his Hypothefis about the 
Flux and Reflux of the Sea, taken from the Confideration of the 
Common Center of Gravity of the Earth and Moon ; toge¬ 
ther with an Appendix of the fame , containing an Anhver to 
fame Objections, made by fever all Perfom agarnf that Hypo¬ 
thefis. Some AnimadverCions of the fame Author upon Mafer 
Hobs's late Eoof, De Principiis & Ratiocinatione Geome- 
trarum. 


An Ejfaj 

Of Dr. John Wallis , exhibiting his Hypothefis about the 
Flux and Reflux of the Sea. 

Ow abftrufe a fubjedt in Philofophy , the 
Flux and Pyflux of the Sea hath proved hi¬ 
therto, and how much the fame hath in all 
Ages perplexed the Minds evpn of the belt 
of Naturalijls, when they Have attempted 

oft 


to render an Account of the Caufe there- 
of, is needlefs here to reprefenr. It may 
perhaps be to more purpofe, to take notice, that all the defici¬ 
encies, found in the Theories or Hypothecs , formerly invented 
for that End, have not been able to deterre the Ingenious of 
this Age from making farther fearch into that Matter: Among 
whom that Eminent Mathematician Dr. John Wallis, following 
his happy Genius for advancing reall Philofophy, hath made it 
a part of his later Inquiries and Studies, tc contrive and de¬ 
duce a certain Hypothefis concerning that Pbcenomenen } taken 
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from the Confid'eratio-n of the Common Center of Gravity of the 
Earth and Moon, ' This being by feveral Learned Men iookt 
upon, as a very rational Notion, it was thought fit to offer it by 
the Prefs to thePublick, that other Intelligent Perfons alfo 
might the more conveniently and at their leilure examine the 
ConjeSlure (the Author, fuch is his Modefty, prelenting it no o- 
therwife) aiid thereupon give in their fenfe, and what Diffi¬ 
culties may occur to .tjaem about it, that lb it may be either 
confirm’d or laid afjde accordingly $ As th c Propofcr himfelf 
exprefly defires in the Difcourfe , we now, without any more 
Preamble, are going to fubjoyn, as it was by him addrefled , by 
way of Letter, from Oxford to Mr .Boyle April 25* \666. and 
afterwards communicated to the E. Society, as follows: 

VOu were earneft with me, when you la ft went from hence, 
that I would pu t in writing fbmewharof that,which at divers 
times, thefe three or four years laft paft, I have been difeourf- 
ing with your felf and others concerning the Common Center of 
Gravity of the Earth and Moon, ill order to Halving the Phenomena 
as well of the Seas Ebbing and'Flowing ; as of fome perplexities 
in Agronomical Obfervations of the Places of the Ccleftial Bo¬ 
dies, 

How much the World, apd the great Bodies therein, are 
manag’d according to the Lares of Motion, and' Static^ Principles, 
and with how much more of clearnefs and fatisfadiion, many 
of the more abftrufe Phenomena have been falved on fuch 
Principles,within this laft Century of years,than formerly they 
had been ; I need not difcourfe to yon, who are well verfed in 
it. For , fince that Galileo ^and (after him) Torricellie, and o- 
thers, have applied Mechanic^ Principles to the halving of PhL 
lofophical Difficulties > NaturalPhilofophy is well known to have 
been rendered more intelligible, and to have made a much 
greater progrefs in lefs than an hundred years, than before for 
many ages* 

The Seas Ebbing and Flowing, hath fo great a connexion with 
the Moons motion, that in a manner all Philofophers (whatever 
other Caufes they have joyned with it) have attributed much 
of its caufe to the Meori^ which either by fome occult quality, 

or 



(*«*) 

or particular influence, which it hath on moyft Bodies,or by forac 
Magnetie\vertuc , drawing the water towards it, (which fhould 
therefore make the Water there highefl, where the Moondsv«r- 
tical') or by its gravity and preflure downwards upon the Ter¬ 
raqueous Globe (which fhould make it lomefl ,where the, Moon 
is vertical) or by whatever other means ("according to the fe~ 
veral Conjedurcs of inquifitivc perfons,) hath fo great an in¬ 
fluence on, or at leaft a connexion with, the Sea's Flux and 
Reflux, that it would feem very unreafonablc , to feclude the 
confideration of the Moons motion from that of the Sea; The 
Periods ofTides(to fay nothing of the greatnefs of them near the 
New-moon and Full-moon) fo conftantly waiting on the 
Moon's motion, that it may be well prefumed , that either the 
one is governed by the other, or at leaft both from fome cotm 
moncaufe. 

But the firftthat I know of, who took in the confideration of 
the Earth’s motion, (Diurnal and Annual) was Galileos • who in 
his Syfleme of the World, hath a particular difeourfe on this fub- 
jed: Which, from the firft time that I ever read it, feemed to 
me fo very rational, that 1 could never be of other opinion, 
but that the true Account of this great Phesnomcnon was to be 
referred to the Earths motion,as the Principal caufe of it: Yet 
that of the Moon (for the rcafons above mentioned) not to be 
excluded, as to the determining the Periods of Tides, and other 
circumftances concerning them. And though it be manifeft 
enough, that Gahleeo, as to fome particulars, was miftaken in the 
account which there he gives of it; yet that may be very well 
allowed, without any blemifh to fo deferving a perfon, or pre¬ 
judice to the main Hypothecs: For that Difeourfe is to be loo¬ 
ked upon onely as an Eflay of the general Hypothecs ; which 
as to particulars was to be afterwards adjuftea, from a good 
GeneralHif ery of Tides ; which it's manifeft enough that he had 
not; and wh ch is in a great nacafure yet wanting. For were 
the matter of Fad well agreed on , it is not likely, that leveral 
Hypothefes fiiould fo far differ, as that one fhould make the 
Water then and there at the Higheft, where andn^fi/the other 
makes it at theLoweft as when the Moon is Vertical to the 


place. 
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And what I fay of Gali’ao, 1 mult in like manner defire to be 
undi rftood of what I am now ready to fay to you. For I do not 
profefs to be fo well skilled in the Hiftory of Tides , as that I 
will'undertake prcfently to accommodate my general Hypothefis 
to the particular cafes 3 or that I will indeed undertake for the 
certainty of it, but onely as an EJlay propofe it to further con- 
flderation; to ftand or fall, as it fhali be found to anfwer mat¬ 
ter of Faft. And truly had not your importunity (which is to 
me a great Command ) required me to do it; I fhould not fo 
eafily have drawn up any thing about it, till I had fird fatisfied 
my felfe, how well the Hypothefis would anfwer Obfervation: 
Having for divers years negleCted to do it,waiting a time when 
1 might be at Icifure throughly to profecute this defign. 

But there be two reafons, by which you have prevailed with 
me, at lead to do fomething. Firft, becaufe it is tlie common 
Fate of the Englijb, that cut of a modedy, they forbear to pub- 
I.fh their Difcoveries, till profecutcd to feme good degree of 
certainty and perfection 5 yet are not fo wary, but that they difi. 
courfe of them freely enough to one another, and even to 
Strangers upon oceafion; whereby others, who are more hafty 
and venturous, comming tohearof the notion,, prefently pub- 
hfh fomething of it, and would be reputed - thereupon, to be the 
firft Inventers thereof: though even that little, which they can 
then fay of it, be perhaps much lefs, and more imperfeCt, than 
what the true Authors could have pubhihed long before, ai d 
what they had really made known ( pubhkely enough, though 
not in print) to many others. As is well known amongft us as to 
the bufinefs of the Lymphatic \ VeJJels in Anatomy, the lnjeft ion of 
Liquors into the veinss cf.Living animals-,(he Exhibiting of aJiraight 
line equal to a crookfdjthz Spot in fupiter, whence his motion about 
his own Axis may be demonftrated; and many other the like 
confiderable Inventions. 

The other Reafon ( which, with me, is more really of weight, 
though even the former be not contemptible) is, becaufe, as I 
have been already for at lead three or four years lad pad di¬ 
verted from profecuting the inquiry or perfecting the Hypo¬ 
thefis, as 1 had thoughts to do > fo I do not know, but like E- 
mergenciesmay divert me longer, and whether I fhali ever fo 
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do ic,as to bring it to perfe&lon,I cannot determine. And there¬ 
fore , if as to my felf any thing fhould bumanitui accidere ; yet 
poffibly the notion may prove worth the prefervingto be pro- 
lecuted by others, if Ido it not. And therefore Ifhall, atleaft 
to your felf, give fome general account of my prefent imper¬ 
fect and undigefted thoughts. 

I conhder therefore, that in the Tides, or the Flux and Re¬ 
flux of the Sea,befides extraordinary Extravagancies ; or Irregu¬ 
larities, whence great Inundations orftrangly high Tides do 
follow, ( which yet perhaps may prove not to be fo meerly ac¬ 
cidental as they have been thought to be, but might from the 
regular Laws of Motion,if well coufidercd, be both well ac¬ 
counted for,and even foretold; ) There are thefe three noto¬ 
rious Obfervationsmadeof theFveciprocation of Tides. Ftrft, 
the Diurnal Reciprocation ; whereby twice in fomewhatmore 
than 14. hours, we have a Floud and an libbe; ora High-wa¬ 
ter and Low-water. Secondly, the Menjlrual ; whereby in one 
Synodical period of the Moon,fuppofe from Full-moon to Full- 
moon,the Time of thofe Diurnal ViC'flitudes doth move round 
through the whole compafs of the Nor Natural day of 
twenty four hours: As for inftance,if at the Full-moon the full 
Seabeatfuchorfuchaplace juft at Noon, itfhallbe the next 
day ( at the fame place ) fomewhat before One of the clock - 
the day following, between One and Two; and fo onward, till 
at the New-moon it Hull be at midnight; (the other Tide, 
which in the Full moon was at midnight,nowat the New-moon 
coming to be at noon ;) And fo forward till at the next Full- 
inoon, the Full-iea fhall f at the fame place) come to be 
at Noon again: Again, That of the Spring-tides and Neap- 
tides (as they are called ;) about the Full-moon and Ncw- 
moou the Tides are at the Higheft, at the Quadratures the 
Tides are attheLoweft : And at the times intermediate, pro- 
portionably. Thirdly ,the Annual whereby it is obferved.that 
at fometimes of the year, the Spring-tides are yet much higher 
than the Spring-tides at other times of the year: Which Times 
are ufually taken to be art the Spring and Autumnc; or the two 
iEquinoxes ; but I have reafbn to believe (as well from my 
owu Obfervations, for many years, as of others who have been 

much 
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much concerned toliced it, whereof more will befaid by and 
by ; ) that welhould rather affign the beginnings of February 
and November, than the two dEquinexes. 

Now in order to the giving account of thefe three periods, 
according to the Lams of Motion and Mechanic 4 Principles ; We 
iliall fir ft take for granted,what is now adayes pretty commonly 
entertained by thofe , who treat of fuch matters j That a Body 
in motion is apt to continue Us motion , and that in the fame degree of 
celerity, nnlefs kindred by fame contrary Impediment ( like as a Bo¬ 
dy at reft, to continue fo,uu!efs by feme fufficient mover, put 
into motion.-) And accordingly (which daily experience te¬ 
stifies ) if on a Board or Table, fome loofe incumbent weight, 
be for fome time moved, & have thereby contracted an Impetus 
to motion at fuch a rate ; if that Board or Table chance by 
fome external obflacle, or otherwife, to be flopped or conside¬ 
rably retarded in its motion , the incumbent loofe Body will 
fhoot forward upon it: And contrarywife,in cafe that Board or 
Table chance to be accelerated or put forward with aconlide- 
rably greater fpeed than before,the loofe incumbent Body,(not 
having yet obtained an equal Impetus with it )■ will be left be- 
hirul,or feem to fly backward upon it. Or, (which is Galileo's 
inflance,) if a broad Veflel of Water, for fome time evenly 
carried forward with the water in it, chance to meet with a flop, 
or to flack its motion,the Water will dafhforward and rife high¬ 
er at the fore part of the Veflel: And,contrarywife,if the Vef- 
fel be fuddenly put forward fafter than before $ the Water will 
dafh backwards, and rife at the hinder part of the Veflel. So 
that an Acceleration or Retardation of the Veflel 3 which car¬ 
ries it, will caufe a riling of the Water in one part, and a falling 
in another: (which yet, by its own weight, will again be redu¬ 
ced to a Level as it was beforej And confequently, fuppoling 
the Sea to be but as a loofe Body, carried about with the Earth, 
but not fo united to it, as ncceflarily to receive the fame degree 
of Impetus with it, as its fixed parts do ; The acceleration or re¬ 
tardation in the motion of this or that part of the Earth , will 
caufe ( more of lefs, according to the proportion of it ) fuch a 
dafhing of the Water, or riling at one part, with a Falling at 
another,as is that 3 which we call the Flux and Reflux of the Sea.- 

Now 
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Now this pfemifed. We arc next, with him, to fuppofe the 
Earth carried about wich a double motion 5 The one Annual> as 
C l - ) hi B E C the great Orb, in which the Center of the 
Earth B',is fuppofed to move about the Sun A. 

The other Diurnal > whereby the whole moves upon its own 
/w, and each point in its furface deferibes a Circle, as- 
D E F G- 

It is then manifell,that if we fuppofe, that the Earth moved 
but by any one of thefe motions, and that regularly, ( with an 
equal fwiftnefs;) the Water, having once attained an equal 
Irnpztys thereunto,. would ftiil hold equal pace with it / there 
being no occafion , from the Quickening or Slackening of the 
Earths motion, (in that part where the Water lyeth) for the 
Water thereon either to be call Forward or fall Backward,and 
thereby to accumulate on the other parts of the Water: But 
the true motion of each part of the Earths furface being comr- 
pounded of thofe two motions, the Annual and Diurnal ; (the 
Annual in B EC being, as Gaiilao there fuppofethj about three 
times as fall; as a diurnal motion in a great Circle, as DEF;) 
while a Point in the Earths furface moves about its Center B, 
from G. to D. and E. and at the fame time, its Center B. be car¬ 
ried forwards to C;. the true motion of that Point forwards, is 
made up of both thofe motions; to wit,of B to C, and of G to 
E; but while G moves by D to E* E moves backward by F 
toG, contrary to the motion of B to C; fothatthe truemoti- 
oh of E, is buc the^difference of B C, and E G: ( for, befide 
the motion of 8^ the Center^ G is alfo put forward as much as 
from G toE; and Eput backward as much as fromE to G :) 
fo that theDiurnal motion,in that part of theEarth,which is next 
the Sun, asBFG, doth abate the progreis of the AtinuAfand 
moft ofall at E >) and in the other part,which is from the Sun, 
as G D E,it doth.increafe it, (and moft of all at D.) that is,in the 
day time there is abated,in the night time is added to the Annual 
motion, about as much as is G Ej the Earths Diameter. Which 
would afford us a Caufe of two.Tides in twenty four hours» the 
One upon the greateft Acceleration of motion, the Other up¬ 
on iis greateft Retardation. 

Aud thus far Galileo's Difcourfe holdswell enough; But them 
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in this ft comes ihort; that as ic gives an Account of two Tides; 
fo thofe two Tides are ahvayes to be at F and D; that is,at Noon 
aid 'Midnight^ whereas Experience tells us, that the Time of 
Tides, moves in a moneths[pace through all the 04, hours. Of 
which lie gives ns no account. For though he do take notice 
of a Menitrual Period $ yet he doth it onely as to the Quantity 
of the Tides, greater or lefs; not as to thcTime ofthe Tides, 
fooncr or later. 


* Vid. Riccioli At Met- 
*■ jl. novum, Tom. I. 
lib. 4. ap. jo. a in. 
pag. 216 2. 


To help this, there is one ( Vid. * Jo. 
Baptijfa Bahanus)\v ho makes r he Earth to 
be but a fecondary planet; and to move, 
not direcftly about the Sun,but about the 
Moon , the Moon meanwhile moving 
about the Sun; in like manner as we fuppofe the Earth to move 
about the Sun, and the Moon about it. 

But this, though it might furniih us with the foundation of 
a Jlienjhnal Period of Accelerations and Retardations in the 
compound motion of feveral parts ofthe Earths furfacc ; yet 
I am not at all inclined to admit this as a true Hypothecs, for di¬ 
vers Reafons , which it not demonftrative, areyetfo confo- 
nant to the general Syfteme ofthe World, as that we have no 
good ground to disbelieve them . For 1. The Earth being 
undeniably the greater Body ofthe two ( whereof there is no 
doubt to be made J it cannot be thought probable, that this 
(liould be carried about by the Moon, lefferthan it felf: The 
contrary being feen, not onely in the Sun , which is bigger 
than any of the Planets, which it carryes about 3 but in Jupiter , 
bigger than any of his Satellites ; and Saturne, bigger than his. 
0. As the Sun by it’s motion about it’s own Axis, is with good 
reafon judged to be the Phyfical caufe of the Primary Planets 
moving about it; So there is the like reafon to believe, that 
Jupiter and Saturne moving about their Axes, are thePhyfical 
caufe of their Satellites moving about them , which motion of 
Jubiter hath been of late difeover'd, by the help of a fixed Spot 
cMccrn’d in him ; and we have reafon to believe the like of Sa- 
turnc. Whether Venus and Mereury ( about whom no Satellites 
have been yet obferved ) be likewife fo moved; we have not 
vet the like ground to determine; But we have of Mars j from 
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the Obfervations of Mr. Hoo^made in February and March laft, 
and by him communicated to the Royal Society t and fince 
Printed in xhzTranfa&ions^ubMfatd Apr./a. x 666 , confonant 
to the like obfervations of Jupiter, made r byhim in May. i 66 ^, 
and fince communicated to the fame Society ; and then pub- 
lifhed in the Trunfatlievs , of March. 6. then next follow* 
ing. Now that the Earth hath fuch a motion about its own 
Axis ( whereby it might be fitted to carry about the Moon ) 
is evident by its Diurnal motion. And it feems as evident that 
the Moon hath not ; becaufe of the fame fide of the MoOnal- 
waies turned towards us; which could not be, if the Moon 
carried the Earth about: UnlefTe we fhould fay, that it carries 
about the Earth in juft the fame Period, in which it turnes up¬ 
on its own Axis: Which is contrary to that of the Sun carry¬ 
ing about the Planets: thelhorteftof whofe Periods, is yet 
longer than that of the Suns moving about its own Axis. And 
the like of Jupiter, fhorter than the period of any of his Satelli¬ 
tes ; if at leaft the Period of his converfion about his Axis, late¬ 
ly faid to be obferved, prove trae. ( Of Saturn we have not 
yet any Period affigned ; but it’s likely to be fhorter, than that 
of his Satelles. ) And therefore we have reafonto believe, 
not that by the Moons motion about its Axis rhe Earth fhould 
be carried by a contemporary Period ( whereby the fame face 
of the Moon fhould b~ ever towards us •) but that by the Earths 
revolution abouts its Axis in 24. hours, the Moon fhould be 
carried abouc it in about 59. dayes, without any motion on its 
own Axis: And accordingly, that the Secondary Planets about 
Jupiter and Saturn, are not (like their Principals ) turned a- 
bout their own Axis. And therefore I am not at all inclined 
to believe, that the Menjlrual Period of the Tides with us, is to 
befalvedbyfuchan Hyporhefis. 

In-ftcad of this, that Sur.mife of rpine, (for I dare not yet, 
with confidence give it any'better name, J of what 1 have fpok- 
cn to you heretofore, (and which hath occafio'ned this pre- 
fent account which l am now giving you, _) is'to this purpofq. 

The- Earth and Moon being"ktooWn to be Bodies of fo great 
Tconh^xlon; ( whether,by any Magnetick,. or whi^t Other ,Tye, 
I will not determine j' hor need I, as to this purp6fe;) a* that 
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the motion of the one follows that of the otherj(T he Moon ob- 
ferving the Earth as the Center of its periodick, motion:) may 
Well enough be looked upon as one Body , or rather owe 
gate of Bodies, which have one common center of Gravity which 
Center ( according to the known Laws of Static^s ) is in a 
ftreight Line conne&ing their refpetftive Centers, fo divided 
as that its parts be in reciprocal proportion to the Gravities of 
the two Bodies. As for Example Suppofe the Magnitude 
(and therefore 3 probably,theGravity)of the Moon to be about 
an One and fourtiethpart of that of the Earth ; ( and thereabouts 
Htvelius in his Selenography page 203. dofh out of Tycho, efti¬ 
mate the proportion; and an exaCt certainty is not neceflfary 
to our prefent bufinefTe;) And the diftance of the Moons Cen¬ 
ter from the Center of the Earth,to be about fifty fix (emidiame - 
ten of the Earth, ( as thereabouts he doth there eftimate it, in 
its middle diftance ; and we need not be now very accurate in 
determining the numbers; wherein Aftronomers are not yet 
very well agreed . ) The diftance of the Common Center of 
Gravity of the two Bodies, will be from that of the Earth, a- 
bout a t wo and fourtieth part of fifty fix Semidiameters 5 that 
is, about or f of a Semidiameter; that is about f ofaSe- 
midiameter of the Earth, above its furface, in the Air, direct¬ 
ly between the Earth and Moon. 

Now fuppofing the Earth and Moon, joyntlyas one Body, 
carried about by the Sun in the great Orb of the dnnual moti¬ 
on; this motion is to be eftimated, ("according to the Laws of 
Staticks , in other cafes,) by the motion of the common Cen¬ 
ter of Gravity of both Bodies. For we ufe in Staticks, to efti¬ 
mate a Body, or Aggregate of Bodies, to be moved upwards, 
downwards, or otherwife, fo much as its Common Center of 
Gravity is fo moved, howfoever the parts may change places 
amongft themfelves. 

And accordingly, the Line of the Annual motion, ( whether 
Circular or Elliptical ; of which I am not here to difpute,) will 
be deferibed, not by the Center of the Earth ( as we common¬ 
ly eftimate it, : making the Earth a Primary and the Moon a Se¬ 
condary planet,) nor by the Center or the Moon, ( as they 
would do,, who make the Moon the Primary and the Earth a 
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Secondary Planet, againft which we were before difputing:) 
But by the Common Center of Gravity ofthe BodiesfEarth and Meon t 
as one Aggregate. 

Now fuppofing A B C D E to be a part of the See Pig. 
great Orb of the Annual motion, deferibed by the 2 - an< * 3 * 
Common Center of Gravity,in fo long time as from a full-Moon 
at A to the next JNetvMooti at E; (which, though an Arch 
of a Circle or Ellipse, whofc Center we fuppofe at a dne diftance 
below it; yet being but about ij of the whole, may well e- 
nough be here represented by a {freight Line:) the Center of 
the Earth at T, and that of the Moon at L, muft each of them 
( fuppofing their common Center of Gravity to keep the Line 
A E) be fuppofed to deferibe a Periphery about that Com¬ 
mon Center, as the Moon deferibes her Line of Menjlrual mo¬ 
tion. ( Of which I have (in the Scheme ) onely drawn that 
of the £<jr/£; as being fufficient to our prefent purpofej paral¬ 
lel to which, if need be, we may fuppofe one deferibed by the 
J4oon ; whofe diftance is alfo to be fuppofed much greater 
from T than in the /gureisexprefTed, or was neceffary to ex- 
preffe. ) And in like manner EFGHI, from that New-moon 
at E, to the next Full-moon at I. 

From A to E ( from Full-moon to New-moon, } T moves 
(in its own Epicycle ) upwards from the Sun : And from E to 
I, (from New-moon to Full-moon ) it moves downwards, 
toward the Sun. Again, from C to G, ( from laft quarter to 
the following firft quarter, ) it moves forwards according to 
the Annual motion} But from G forward to C, ( from the firft 
Quarter to theenfuing laft Quarter, ) it moves contrary to the 
Annual motion. 

It is manifeft therefore, according to this Hypothefis, that 
from Laft quarter to Firft quarter ( from C to G, while T is 
above the Line of the Annual motion ) its Menjlrual motion in 
its Epicycle adds fomewhatof Acceleration to the Annual mo¬ 
tion; andmoftofallatE, the New-moon: And from the firft 
to the laft quarter ( from G forward to C, while T is below the 
Line of the Annual motion, ) \t abates of the Annual motion j 
and moft of all at I, or A the Full-moon. 

SothatiupurfuanceofGa/hW/ Notion, the Menjlrual add- 
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tng to ox degrading from the ^»/i/Wm<>tion,fhou!d either leave 
behinde, or oft forward, the loofe waters incumbent on the 
Barth, ( and there by caufe a Tide,or accumulation of Waters;) 
and moft of all at the Full moon and New-moon, where thofe 
Accelerations or Retardations aregreateft. 

Now this Menjlrual motion,if nothing eife were fuperadded 
to the Annual , would give us two Tides in a moneth, and no 
more; (the one upon the Acceleration, the other on the Re¬ 
tardation ;) at New moon and Full-moon >• and two Ebbs, at 
<he. two Quarters j and in the Intervals, Riling and Falling 
water. 

But the Diurnal motion fuperadded, doth the fame to this 
Klenjlrttal , which Galilao fuppofeth is to do to th|f Annual: 
that is, doth Add to, or SubJlraU from, the Menjlrual Accelera¬ 
tion or Retardation $ and fo gives us Tide upon Tide. 

See For in whatfoever part of its Epicycle, we fuppofe 
f>8- 4 - T to be ; yet becaufe, while by its Afenjlraal motion the 
Center moves in the Circle LTN; each point in its furfaee, 
by its diurnal motion moves in the Circle LMN: whatever, 
effect ( accelerative or tardative ) the Menjlrual would give, 
that effedtby the Diurnal is increafed in the parts LMN (or 
rather lM n. the Semicircle ) and moft of all at M: but dimi- 
nilhed in the parts N O L (or rather nOl) and moft of all 
at O. So that at M, and O, ( that is when the Moon is in the 
Meridian below or above the Horizon, ) we are to have the Di¬ 
urnal Tide or High-water, occafioned by the greateft Accele¬ 
ration or Retardation, which the Diurnal Arch gives to that of 
the Menjlrual: which feems to be the true caule of the Daily 
Tides . And withal! gives an account, not onely why it Ihould 
be every day ;but like wife, why at fuck a time of the day;and|why 
this time fhould in a moneth run through the whole 24 hours; 

becatife the Moons comingto the Meridian above and be¬ 
low the Horizon, ( or as the Seamen call it, the Moons Southing 
and Non hin?J) doth fo : As 1 ke wife of the Spring, tides and Neap- 
*2Wcj.For,wnen it fo happens, that the Menjlrual Diurnal Ac¬ 
celerations or Retardations,be coincident,( as at New moons 
and Full-moons they are.) the effedtmuft needs be thegreater. 
And although (which is not tobcdilfembled) this happen 
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botc.o one of the twa Tides 5 that is,rhe^ight-tidcat'th'eNew; 
moon ( when both motions do moftofall Accelerate, ) and the 
Day-tide at Full moon ( when both do moft Retard the Annu¬ 
al motion r) Yet,this tide.being thus raifed by two concurrent 
caufes j though the next Tide have not the fame caufe alfo, the 
Impetus contracted will have influence upon the next Tide j 
Upon alike reafon, as z Pendulum ht fall from a higher Arch, 
will (though there be no new caufe to occafion it) make the 
Vibracion on the other fide (beyond the Perpendicular) to 
be alfo greater ; Or, of water in a broad VefFel, if it be fo jog¬ 
ged,as to be caft forward to a good height above its Levell.will 
upon its recoyling, by its own gravity, ( without any additio- 
nal caufe) mounc fo much the higher on the hinder part. 

Buchere alfo we are to take notice, that though all parts of 
the Earth by its Diurnal motion do turn about its Axis, and de~ 
feribe parallel Circles; yzt not equal Circles, but greater neer 
th e AZquinoBial, and/^rnear the Poles, which may be a caufe 
why the Tides in fome parts may be much greater than in o- 
thers. But this belongs to the particular cohfideratioti?, (of 
which wc are not now giving an Account:) not to the general 
HypotheGs. 

Having; thus endeavoured to give an account of the Diurnal 
and Menjlrtsal Periods of Tides; It.remains that I endeavour 
the like as to the Annual. Of which there is, at leaftithus much 
agreed; That, at fome times, of the year, the Tides are noted 
lo be much higher, than at other times. 

But here I have a double task j Fir[l, toretSify the Obfer^ 
ration;, and then, to give an account of it,. 

. As to the Firjl j. It having been obferved (grofly) that thofe 
high Tides have afed to happen aboutrhe Spring znd Autumn 
it hath been generally taken for granted ( without anymore 
nice obfervation ). that the two Aiquinoxes are the proper times, 
to-which rheie Annual highTides are to be referred y. And fueh 
caufes fought for, as, might belt fate with fuch' a SuppolkioR. 

But. it is now, ; the beft part of twenty years,.ffhce I have bad 
frequent occafiotis toconverfe with fbmelhhabkants of Rum» 
ney-marjb in Kfrt-j where the Sea being kept out with’ great 
Earthen walls/that it do not ar high water overflow the Bevel!; 
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and the Inhabitants livelyhood depending molt on grazing, or 
feeding Shee£>»they are ( as you may believe they have rcafon 
to be) very vigilant and obfervant.at what times they are moft 
in danger of having their Lands drowned. And I find them ge¬ 
nerally agreed, by their conftant Obfervations, (and Experi¬ 
ence dearly bought ) that their times of danger are about the 
beginning of February and of November ; that is, at thofe Spring 
Tides which happen near thofe times t to which they give the 
names of Candlemafs-jlream and Adkallond-flream-. And if they 
fcape thofe Spring-tides, they apprehend themfelves out of 
Danger for the reft of the year. And as for March and Septem¬ 
ber^ die two /Equinoxes) they are as little folicitous of them, as of 
any other part of the year* 

This,! confels,I much woudred at, when I firft heard it ; and 
fufpetfted it to be but a offtake of him.that firft told me,though 
he were indeed a perfon not likely fo to be miftaken, in a thing 
wherein he was fo much concerned : But I foon found, that it 
was not onely his.but a general obfervation of others too s both 
there,and ellewhcre along the Sea coaft. And though they did 
not pretend to know any reafon of it, (nor fo much as to en¬ 
quire after it; ) Yet none made doubt of it; but would rather 
laugh at any that fhould talk of Metrcb and September , as being 
the dangerous times. And fince that time ,1 have my felf very 
frequently obferved ( both at London and elfevvhere, as I have 
had occafion ) that in thofe months of February and November, 
(efpecially November ) the Tides have run much higher, than at 
other times: Though I confefs.I have not been fo diligent to fee 
down thofe Obfervations, as I fhould have done. Yet this I do 
particularly very well remember, that in November 1660. (the 
fame year thachis Majefty returned ) havingoccafion togo by 
Coach from the Strand to IVejlminJler , I round the Water fo 
high in the middle of Kjng-Jlreet , that it came up, not onely to 
the Soot?,but into theZtodyof the Coach; and the Pallace.yard 
(all fave a little place near the IVeJl-End) overflow’d; as like- 
wife the Market-place; and many other places > and their Cel¬ 
lars generally filled up with Water. And in November laftji 66 f. 
it may yet be very well remembred, what very high Tides there 
were,not onely on the Coafts of England, (where much hurt was 
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done by it) but much more in Holland, where by reafon of 
thofe Inundations, many Villages and Towns were overflow'd. 
And though I cannot fo particularly name other years,yet 1 can 
very fafely fay, that I very often obferved Tides ftrangely high 
about thofe times of the year. 

This Obfervation did for divers years caufe me much to 
wonder, not only becaufc it is fo contrary to the received opi¬ 
nion of the two /Equinoxes j but becaufe 1 could not think of 
any thing fignal at thole times of the year: as being neither the 
two Aiquinoxes , nor the two So/Jlices, nor the Sun's Apogxum and 
Perigitum : (or Earths Apkelitim and Perihelium j) norindeed,at 
contrary times of the year, which at leaft, would feem to be ex¬ 
pected, Lrom Albollandtide to Candlemafs being but three 
months; and from thence to Albollandtide again nine months. 

At length it came into my mind, about four.years fince, that 
though there do not about thefe times happen any Jingle fignal 
Accident, which might call it on thefe times, yet there is acorn- 
pound of two that may do it: Which is the Inequality of the Na. 
turalday ( I mean that of 24, hours,from noon to noon) arifing 
at leaft from a double caufe - either of which fingly would call 
it upon other times, but both joyntly on thofe. 

Its commonly thought, how unequal foever the length be 
of the Artificial dayes as contradiftinguilhed to nights,yet that 
the Natural Day(, reckoning from noon to noon, are all equal: 
But Ajlronomen know well,that even thefe dayes are unequal. 

For,this Natural Day is meafured not onely by one intire con- 
verfionof the ALquinsUiaJ or 14. /EquinoUial hours, (which is 
indeed taken to be performed in equal times,) but increafes by 
fo much, as anfwers to that part of the Sun'j (or Earth J) Annua! 
motion as is performed in that time. 'For, when that part of the 
l&quinoUial, which (with the$«») was at the Meridian yefterday 
at noon,is come thither again to day, it is not yet Noon (becaufe 
the Sun is not qow at the place where yefterday he was, but is 
gone forward about one degrec.more or lefs) but we muft ftay 
till that place, where the Sun now is, comes lo the Meridian be¬ 
fore it be now Noon. 

Now this Additament(above the 2 4, At guino&ial bowser intire 
cooverfioD of the Aiqttinoblial) isupou a double account une- 
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quaL Firjl, becaufe the Sun, by reafon of its Apogctum and Pe- 
rigceum, doth not at all times of the year difpatch in one day an 
equal Arch of the Ecliptic^ ; but greater Arches neer the Peii- 
gceum , which is about the middle of December 3 and JefTer neer 
the Ap ogee um,which is about the middle of June .* As will appear 
fufficiently by the Tables of the Sun’s Annual* motion. Secondly, 
though the Sun fhould in the Ecliptici^move alwaies at the fame 
rate ; yet equal Arches of the Ecliptic ^ do not in all parts of the 
Z odiac\ aniwer to equal Arches of the Mquinoclial, by which we 
are to eftimate time: Bccaufe fome parts of it,as about the two 
Soljlicial Points , lie nearer to a parallel pofition to the JSqttino- 
Uial, than others, as thofe about the two JEquinoftial points, 
where the Ecliptic and AquinoWtal do interfedt » whereupon an 
Arch of the Ecliptic 4 , neer the Soljlicial points anfwers to a 
greater Arch of the JEqninofttal, than an Arch equal thereunto 
neer the Aquinottial points: As doth fufficiently appear by the 
Tables at the Sunsrigkt Afcendon* 

According to the firft of thefe caufes , we fhould have the 
longeft natural daies in December, and the fhorteft in June,which 
if it did operate alone, would give us at thofe times two Annual 
High-waters. 

According to the fecond caufe.if operating fingly, we fhould 
have the longeft daies at the two Solftices in June and December , 
aud the two fhorteft at the ALquinoxes in March and Septem¬ 
ber; which would at thofe times give eccafion of four Annual 
High-waters. 

But the true Inequality of the Natural Days, arifing from a 
Complication of thofe tn»o caufes, fometimes crofting ana fome- 
times promoting each ©thenthough we fhould find fome increa¬ 
ses or decreafes of the Natural daies at all thofe feafbns anfwe- 
rableto the re£pe<ftive caufes (and perhaps of Tides proportio- 
nably thereunto:) yet the longeft and ihorteft natural dates 
abfolutely of the whole year (arifing frOm this complication of 
Caufes) are about thofe times of Allhallontide and Candlemas ; 
(or not far from them ) about which thofe Annual High-tidcs 
are found to be: As will appear by the Tables ofJEquation of 
Natural daies. And therefore I think, we may with very, good 
reafon caft this Annual Period upon that caufe, or rather com¬ 
plication 
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plication ofcaufes. For (as we before (hewed in the Menstrual 
and Dismal) there will, by this inequality of Natural daies, arife 
a fbyfical Acceleration and Retardation of the Earths Mean 
motion, and accordingly a calling of the Waters backward or 
forward 5 either of which, will caufe an Accumulation or High- 
water. 

'Tis true, that thefe longeft and fhorteft daie$,do (according 
to the "Tables, fome at leaftj fall rather before, than after Al- 
hallontide and Candlemas {to wit the ends of 0 Bober and January,) 
but fodo alfo (fomecimes)thofe high Tydes: And it is not yet 
fo well agreed amongft<<(/?r^owr/,whatare all the Caufe$(and 
in what degrees^of the Inequality of Natural daies. but that 
there be diverfities among them, about the true time .♦ And whe¬ 
ther the introducing of this New Motion of the Earth in its 
Epicycle about this Common Center of Gravity, ought not there¬ 
in alfo to be accounted for, I will not now determine: Having 
already faid enough, if not too much , for the explaining of 
this general Hypothefis, leaving the particularities of it to be 
adjufted according to the true meafures of the motions; if the 
General Hypothefis be found fic to be admitted. 

Yet this I muft add’, (that I be not miftaken) that whereas 
I caft the time of the daily Tydes to be at all places, when the 
Moon is there in the Meridian ■, it muft beunderftood of open 
Seas, where the water hath fuch free fcope for its motions, as 
if the whole Globe of Earth were equally covered with water: 
Well knowing, that in Bayes and In - / 'and- Channels, the pofition of 
the Banks ana other like caufes muft needs make the times to 
be much different from what wefuppofe in the open Seas: And 
likewife,that even in the Open Seas, ljlands, and Currents, Gulfs 
and i Shallorvs, may have fome influence, though not compara¬ 
ble to that of Bays and channels. And moreover, though I 
think, that Seamen do commonly reckon the time of High- 
water in the Open Seas, to be then, when the Moon is there in 
the Meridian (as this Hypothefis would caft it:) Yet I do not 
take my felf to he fo well furnifhed with a Hiflory ofTides , as to 
affine my felf of it; much lefs to accommodate it to particular 
places and cafes. 

Havingthus difpatched the main of what I had to fay con- 
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ccrning the Seas Ebbing and Flowing: Had I not been already 
too tedious, I fhould now proceed to give a further reafou, 
why I do introduce this confideration ot the Common Center of 
Gravity in reference to Agronomical Accounts. For indeed,that 
which may poffibly feem at firft to be an Objection againjl it, is 
with me one reafon/or it. 

It may be thought perhaps, that if the Earth fhould thus de* 
fcribe an Epicycle about theCommon Center of Gravity.it would 
(by this its change of placed difturbe the Ceelejlial motions j and 
make the apparent places of the Planets, cfpecially fome of 
them 5 different from what they would otherwifc be. For 
though fofmall a removal of the Earth, as the Epicycle would 
caufe(efpecially if its Semidiameter fliould not be above if of 
the Earths Semidiameter) would fcarce be fenfible (if at all)to 
the remoter Planets; yet as to the nearer it might. 

Now though what Galilceo anfwers to a like Objection in his 
Hypothecs; (that its poflible there may be fome fmall difference, 
which Aflronomers have not yet been fo accurate, as to obferve) 
might here perhaps ferve the turn ; Yet my anfweris much 
otherwife; to wit, that fuch difference hath been obfervcd^and 
hath very much puzzeled Ajlronomers to give an account of. 
About which you will find Mr, Horrocks (in fome ofhis Let¬ 
ters, whereof I did formerly, upon the Command of the Royal 
Society , make an ExtraW) was very much perplexed j and was 
fain, for want of other relief , to have recourfe to fomewhat 
like Keplers amicable Fibres , which did according to the feve- 
ralpofitions of the Moon, accelerate or retard the Moon’s 
motion j which amicable Fibres he had no affe&ion to at all (as 
there appears) if he could any other waies give account of 
thofe little inequalities j and would much rather (I doubtnot) 
have embraced this Notion of the Common Center of Gravity, 
to falve the Fbammenon, had it come to his mind, or been fug- 
gefted to him. And you find,that other Ajlronomers have been 
feen to bring in (fome upon one fuppofition, fome upon ano¬ 
ther) feme kind of Menfirual Actuation ? to folve the inequalities 
of the Moon’s motion, according to her Synodical Revolution, 
or different Afpe&s ( ofNew-moon,Full Moon, &c.) befide 
what concerns her own Periodical motion. 
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For which, this confideration of the Common Center of Gravity 
of the Earth and Moon , is fo proper a remedy ( efpecially if it 
fiiall be found precifely to anfwer thofe Phcenomena , which I 
have not Examined, buc am very apt to bclievej that it is fo 
far from being, with me, an Objection againft it, that it is one 
of the reafons,which make me inclinable to introduce it. 

1 tnuft before 1 leave this, add one Confideration more. 
That if we fhill upon thefe Confiderations think it rcafonable, 
thus to confider the Common Center of Gravity of the Earth and 
Moon j it may as well be thought reafonable, that the like Con¬ 
fideration Ihould be had of Jupiter and his four Satellites^ which 
according to the Complication of their feveral motions, will 
fomewhat change the pofition of Jupiter to that Common cen¬ 
ter of Gravity of all thefe Bodies; which yet, becaufe of their 
fmallnefs, may chance to befo little, as that, at this diftance, 
the change of this apparent place may not be difcernable. And 
what is laid of Jupiter , is in the like manner to be underftood 
of Saturne and his Satelles , difeovered by Hugenius : For all 
thefe Satellites are to their Principals , as fo many Moons to the 
Earth. And I do very well remember, in the Letters forecited, 
Mc.Horroc%s exprefleth fome fucli little inequalities in Saturnes 
motion, of which he could not imagine what account to give, 
as if (to ufe his Expreflion) thfs crabbed Old Saturn had defpi- 
ie.<\ h\s Youth. Wjhich, for ought I know, might well enough 
have been accounted for , if at that time the. Satelles of Saturn 
had been difeovered, and that M r.Horrocfo had thought of fuch 
a motion as the Common Center of Gravity or Saturn and his Compa - 
nion, to be confiderable.as to the guiding of his motion. 

You have now, in obedience to your Commands, an Ac¬ 
count of my thoughts, as to this matter, though yet immature 
and unpolilhed: What ufe you will pleafe to make of them, I 
fhall leave to your prudence,&c. 

An APPENDIX, written by way of Letter to the Publilher; 
Being an Anfwer to fome Objections, made by feveral Per fins i to 
tboprecedent Difcourfe. 

I Received yours» and am very well contented, that objecti¬ 
ons be made againft my Hypothecs concerning Tydes : being 
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